Isoflurane-loaded nanoemulsion prepared by high-pressure homogenization: investigation of stability and dose reduction in general anesthesia.
Isoflurane is a halogenated ether which is used for general anesthesia. To stabilize a new formulation in order to evaluate the potential to reduce the dose required for general anesthesia, an isoflurane-loaded nanoemulsion was proposed. A high-pressure homogenization technique was used to develop drug-loaded nanoemulsions which presented droplet size of 150 +/- 0.78 nm with a narrow size distribution and low polydispersity index (0.08 +/- 0.01). The zeta potential was -18 +/- 2.4 mV and pH was 6.03 +/- 0.04. Rheological analysis showed Newtonian behavior for the formulations, whose physical stability was confirmed by multiple light scattering. It was verified that isoflurane volatilization did not occur in these formulations. The preclinical evaluation, carried out via the end-tidal isoflurane concentration, showed that the dose required for anesthetic maintenance significantly decreased when the nanostructured formulation was administered compared to inhaled isoflurane. There was no significant difference (p < 0.05) between experimental groups (inhaled isoflurane and intravenous isoflurane-loaded nanoemulsion) in terms of the cardiac rate, oxygen hemoglobin saturation, and arterial blood pressure, as well as the biomarkers of renal, hepatic and skeletal muscle system functionalities. Slight tachypnea, edema, and erythema were observed after isoflurane-loaded or unloaded-nanoemulsion. The stability and significant dose reduction observed for drug-loaded nanoemulsion render this formulation a promising option for intravenous delivery of isoflurane.